Epileptiform activity induced by 4-aminopyridine in immature hippocampus.
Bath application of 4-aminopyridine (4-AP) to hippocampal slices taken from rats on postnatal days 10-15 produced prolonged synchronized epileptiform discharges in the CA3 subfield. Extracellular field recordings obtained from the pyramidal cell body layer recorded repetitive synchronized afterdischarges which were often 30 sec in duration. These ictal-like events were interspersed with variable amplitude positive-going interictal burst-like discharges. The afterdischarges consisted of a sustained negative field potential, upon which were superimposed negative-going population spikes. Simultaneous recordings from areas CA3 and CA1 indicated that the afterdischarge activity originated in CA3 since population spikes recorded there preceded and were time locked to spikes in CA1 pyramidal neurons. The burst-like interictal events recorded in CA3 were not all-or-none and had 2 clearly identifiable phases, the first being a smooth positive wave of relatively constant amplitude and duration. A second and subsequent excitatory phase was also positive going but more variable in size. This latter phase was accompanied by multiple population spikes. Intracellular events recorded simultaneously were most often excitatory, depolarized potentials. These varied in size and duration with coincident field potentials. Thus variations of the extracellular burst-like discharges recorded are more likely to be produced by changes from time to time in excitatory synaptic drive to CA3 pyramidal neurons than by alterations in the number of these pyramidal cells discharging in an all-or-none manner. The 4-AP-induced epileptiform discharge occurred in the presence of inhibition.(ABSTRACT TRUNCATED AT 250 WORDS)